The Randić index R(G) of a graph G is the sum of the weights (d(u)d(v)) − 1 2 of all edges uv of G, where d(u) denotes the degree of the vertex u. In this paper, we first present a sharp lower bound on the Randić index of conjugated unicyclic graphs (unicyclic graphs with perfect matching). Also a sharp lower bound on the Randić index of unicyclic graphs is given in terms of the order and given size of matching.
Introduction
For a (molecular) graph G = (V, E), the Randić index R(G) is defined in [12] as
It is well known that Randić [12] introduced the index, which he called the branching index or molecular connectivity index, in his study of alkanes. The Randić index has been closely correlated with many chemical properties (see [7, 8] ). Recently, the Randić index attracted the attention of many researchers and many results are obtained (see [1, 4-6, 9-11, 14] Here, we consider a type graph, namely that of conjugated unicyclic graphs (unicyclic graphs with perfect matching), and give sharp lower bounds on the Randić index of unicyclic graph with a given size of matching.
We first introduce some terminologies and notations of graphs. Other undefined terminologies and notations may refer to [2] . We only consider finite, undirected and simple graphs. Denote by C n the cycle of n vertices. For a vertex x of a graph G, we denote the neighborhood and the degree of x by N (x) and d(x), respectively. A pendant vertex is a vertex of degree 1. Denote by P V the set of pendant vertices of G. Let d G (x, y) denote the length of a shortest (x, y)-path in G. We will use G − x to denote the graph that arises from G by deleting the vertex x ∈ V (G) together with its incident edges. An edge e of G is said to be contracted if it is deleted and its ends are identified; the resulting graph is denoted by G · e. A subset M ⊆ E is called a matching in G if its elements are edges and no two are adjacent in G. A matching M saturates a vertex v, and v is said to be M-saturated, if some edge of M is incident with v. If every vertex of G is Msaturated, the matching M is perfect. A matching M is said to be an m-matching, if |M| = m and for every matching M in G, |M | m.
Let n and m be positive integers with n 2m. Let U n,m be a graph with n vertices obtained from C 3 by attaching n − 2m + 1 pendent edges and m − 2 paths of length 2 to one vertex of C 3 (see figure 1 ).
Unicyclic graphs are connected graphs with n vertices and n edges. Denote U n,m = {G : G is a unicyclic graph with n vertices and an m-matching}.
Lemmas and results
We first give some lemmas that will be used in the proof of our results.
Lemma 1 [3] . Let G ∈ U 2m,m , m 3, and let T be a tree in G attached to a root r . If v ∈ V (T ) is a vertex furthest from the root r with d G (v, r ) 2, then v is a pendant vertex and adjacent to a vertex u of degree 2.
Lemma 2 [13] . Let G ∈ U n,m (n > 2m) and G C n . Then there is an m-matching M and a pendant vertex v such that M does not saturate v.
Lemma 3 [11] . Let G ∈ U 2m,m . If P V = ∅, then for any vertex u ∈ V (G), |N (u) ∩ P V | 1. Figure 1. 
